CaV2.2 channel cell surface expression is regulated by the light chain 1 (LC1) of the microtubule-associated protein B (MAP1B) via UBE2L3-mediated ubiquitination and degradation.
Microtubule-associated protein B is a cytoskeleton protein consisting of heavy and light (LC) chains that play important roles in the regulation of neuronal morphogenesis and function. LC1 is also well known to interact with diverse ionotropic receptors at postsynapse. Much less is known, however, regarding the role of LC1 at presynaptic level where voltage-gated N-type Ca(2+) channels couple membrane depolarization to neurotransmitter release. Here, we investigated whether LC1 interacts with the N-type channels. Co-localization analysis revealed spatial proximity of the two proteins in hippocampal neurons. The interaction between LC1 and the N-type channel was demonstrated using co-immunoprecipitation experiments and in vitro pull-down assays. Detailed biochemical analysis suggested that the interaction occurs through the N-terminal of LC1 and the C-terminal of the pore-forming CaVα1 subunit of the channels. Patch-clamp studies in HEK-293 cells revealed a significant decrease in N-type currents upon LC1 expression, without apparent changes in kinetics. Recordings performed in the presence of MG132 prevented the actions of LC1 suggesting enhanced channel proteasomal degradation. Interestingly, using the yeast two-hybrid system and immunoprecipitation assays in HEK-293 cells, we revealed an interaction between LC1 and the ubiquitin-conjugating enzyme UBE2L3. Furthermore, we found that the LC1/UBE2L3 complex could interact with the N-type channels, suggesting that LC1 may act as a scaffold protein to increase UBE2L3-mediated channel ubiquitination. Together these results revealed a novel functional coupling between LC1 and the N-type channels.